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1586 CHAPTER 89 




Fig. 89-12. Fluid bed dryer (courtesy, Stokes). 



_ After drying, the granulation is reduced in particle 
size by passing it through a smaller mesh screen, 
following ; dry screening the granule size tends to be 
more uniform For dry granulations the screen size 
to be selected depends on the diameter of the punch 
The following sizes are suggested. 

- X ' Tablets up to Ji'c-in. diam, use 20-mesh 
i ublots H-2 in. to «, in., use 16-mesh 
. ablets %i„. to % in., use 14-mesh 
Tablets K 0 in. and larger, use 12-mesh 




Fig. S9-13. Hovao dryer (courtesy, Ciba-Geigy). 



For small amounts of granulation, hand screens mav 
be used and the material passed through with the 2 
of a wooden block. With larger quantities, any of £ 
comminuting mills with screens corresponding to thot 

^hl? e S° n fi ed ^1 be , USed - N ° te that the BmaUer the 
tablet, the finer the dry granulation to enable more 
uniform filling of the die cavity; large granules^ 
an irregular fill to a comparatively small die cavil 
With compressed tablets of sodium bicarbonate 
lactose, and magnesium trisilicate, a relationship has 
been demonstrated to exist between the particle size 
of the granulated material and the disintegration tij 
and capping of the resultant tablets. For a sulf? 
thiazole granulation, however, the particle-size dis" 
S n tg^on. n0t ^ t0 inflU6nCe h - d — or 
After dry granulation, the lubricant is added as a 
fine powder It is usually screened onto the granula 

irn^r gl ,, 100 ;^ Sh nyl ° n Cl ° th t0 elimin ^ small 
umps as well as to increase the covering power of tne 
lubricant. As it is desirable for each granule to be 
covered with the lubricant, the lubricant is blended 
with the granulation very gently, preferably in a blender 
using tumbling action. Gentle action is desfreTto 
maintain the uniform granule size resulting from the 
dry-granulation step. It has been claimed that too 
much fine powder is not desirable because fine powder 
may not feed into the die evenly; consequently varia 
tions m weight and density result. Fine powders, com- 
monly designated as "fines," also blow out around the 
upper punch and down past the lower punch, making it 
necessary to clean the machine frequently. Air trapped 
m the tablets by the fine powder causes them to ?p£ 
apart after ejection from the machine. Fines, however 

formuTalof ^^^^^^-ought^'theSbS 
formulator The presence of some fines is necessary for 
the proper filling of the die cavity. Recently, even higher 
concentrations of fines were successfully used in tabM 

era! limits exist for the amount of fines that can be present 
formula ^"^"^^^^"edforeachspecinc 
Another approach toward the faster preparation of 
tablet granulations has come from the utilization or\ne 
air-suspension technique developed by Wurster - In 
this method particles of an inert material, or the 
active drug, are suspended in a vertical column with a 
" S 2r streai ?'' .^e the P^ 168 ^e suspended, the 
common granulating materials in solution are sprayed 
into the column There is a gradual particle buildup 
under a controlled set of conditions resulting in a 

32 1£ ?l f 1 !^ iS ready for ^ompLsion 
tS 6 I addltlon °f the lubricant. In addition to its use 
also S P h Paratl ° n ° f ] ablet emulations this technique 
af a ™« F X .°V° sed . for the mating of solid particles 
ZvtiT ? ""Proves the flow properties of small 
particles (see page 1611). Methods for the prep- 

zti:iz7 ressed tablets w been 

Dry-Granulation Method 
When tablet ingredients are sensitive to moisture 
or are unable to withstand elevated temperatures dur- 
denf Tl thG taWet m ^dients have suffi- 

cient inherent binding or cohesive properties, slugging 

fompd + " Sed , t0 f ° rm granules - This method is re 
ferred to as dry granulation, precompression, or the 

oriit^ P + reS ^ n -T th0d - U ^uates a number 
of steps but still includes (1) weighing, (2) mixing, 



Tablet Formulations 



Wet Granulation Method 

CT Acetaminophen, 300 mg 



Ingredients 



In each In 10,000 



Acetaminophen 

polyvinylpyrrolidone 

Lactose 

Alcohol 3A— 200 proof 

Stearic acid 

Talc 

Com starch 



22.5 mg 
61 . 75 mg 
4.5 ml 
9 mg 
13.5 mg 
43 . 25 mg 



225 g 
617.5 g 
45 1 
90 g 
135 g 
432.5 g 



1 t-< "i i hen, polyvinylpyrrolidone, and lactose together; 
pass through a 40-mesh screen. Add the alcohol slowly and knead 
w ell. Screen the wet mass through a 4-mesh screen. Dry granulation 
at 50 °C overnight. Screen the dried granulation through a 20-mesh 
screen. Bolt the stearic acid, talc, and corn starch through 60-mesh 
screen prior to mixing by tumbling with the granulation. Compress 
using He-in. standard concave punch. 10 tablets should weigh 
4.6 g (courtesy, Abbott) . 



CT Ascorbic Acid USP, 5 


0 mg 






Ingredients 


In each 


In 7000 


Ascorbic Acid USP (powder No. 80) » 


55 


mg 


385 


g 


Lactose 


21 


mg 


147 


g 


Starch (potato) 


13 


mg 


91 


g 


Ethylcellulose N 100 (80-105 cps) 


16 


mg 
mg 


112 


g 


Starch (potato) 


7 


49 


g 


Talc 


6 


5 mg 


45 


5 g 


Calcium stearate (impalpable pow- 








der) 


1 


mg 


7 


g 


Weight of granulation 






836 


5 g 



• Includes 10% in excess of claim. 

Granulate the above first three ingredients with ethylcellulose 
(6%) dissolved in anhydrous ethyl alcohol adding additional anhy- 

Mrous alcohol to obtain good wet granules. Wet screen through 8 
Hainless steel screen and dry at room temperature in an air-condi- 
tioned area. Dry screen through 20 stainless steel screen and in- 
corporate the remaining three ingredients. Mix thoroughly and 

|||>rapress. Use a flat beveled, H-in. punch. 20 tablets should 



5 

mits 



Chewable Antacid Tablets 



Ingredients 



§ Magnesium trisilicate 

Aluminum hydroxide, dried gel 
- Mannitol 

Sodium saccharin 

starch paste, 5% 

Oil of peppermint 

Magnesium stearate 

L °m starch 



500 mg 
250 mg 



10 n 



10 g 
100 g 
100 g 



tied 



Mix the magnesium trisilicate and aluminum hydroxide with the 
„j nnit °l- Dissolve the sodium saccharin in a small quantity of puri- 
, — n combine this with the starch paste. Granulate the 
>Wder blend with the starch paste. Dry at 140 °F and screen through 
>-"iesh screen. Add the flavoring oil, magnesium stearate, and corn 
1 " ''1 well. Age the granulation for at least 24 hours and com- 
"^s using %-in. flaWace bevel-edge punch (courtesy, Atlas). 



TABLETS, CAPSULES, AND PILLS 



CT Hexavitamin NF 



Ingredients 

Ascorbic Acid USP (powder) 0 
Tliiamine Mononitrate USP 

(powder) <• 
Riboflavin 0 

Nicotinamide USP (powder)" 

Starch 

Lactose 

Zein 

Vitamin A acetate: 

Vitamin D 2 ° (use Pfizer crys- 
talets medium granules con- 
taining 500,000 U vitamin 
A acetate and 50,000 U vita- 
min D,/g). 
Magnesium stearate 
Weight of granulation 



In each 


In 7000 


82 . 5 mg 


577.5 g 


2.4 mg 


16.8 g 


3.3 mg 


23.1 g 


22 mg 


154 g 




97.4 g 




41.2 g 




45 g 


6250' ' U 




625 U 


87.5 g 



vi*tamtD°?rys1S V 26%° % ' niC ° tinamide 10 %- and vitami » A 

Thoroughly mix the first six ingredients and granulate with zein 
(10% in ethyl alcohol, adding additional alcohol if necessary to obtain 
good wet granules). Wet screen through 8 stainless steel screen and 
dry at 110-120°F. Dry screen through 20 stainless steel screen and 
add the vitamin crystalets. Mix thoroughly, lubricate and compress. 
10 tablets should weigh 1.50 g. Coat with syrup. 



CT Theobromine-Phenobarbital 



Ingredients 



Theobromine 
Phenobarbital 
Starch 
Talc 

Acacia (powder) 
Stearic acid 

Weight of granula- 



2895.9 g 



Prepare a paste with the acacia and an equal weight of starch. 
Use this paste for granulating the theobromine and phenobarbital. 
Dry and put through a 12-mesh screen, add the remainder of the 
material, mix thoroughly, and compress into tablets, using a %-in. 
concave punch. 10 tablets should weigh 4.13 g. 



Dry Granulation Method 

CT Acetylsalicylic Acid 



Ingredients 


In each In 7000 


Acetylsalicylic Acid (crystals 20- 




mesh) 


0.325 g 2275 g 


Starch 


226.8 g 


Weight of granulation 


2501.8 g 



Dry the starch to a moisture content of 10%. Thoroughly mix 
this with the acetylsalieylio acid. Compress into slugs. Grind the 
slugs to 14-16-mesh size. Recompress into tablets, using a 1 %2-in. 
punch. 10 tablets should weigh 3.575 g. 



I: 
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CT Sodium Phenobarbital 





In each 


In 7000 


Phenobarbital sodium 


65 mg 


455 g 


Milk sugar (granular, 12-mesh) 


26 mg 


182 g 


Starch 


20 mg 


140 g 


Talc 


20 mg 


140 g 


Magnesium stearate 


0.3 mg 


2.1 g 


Weight of granulation 




919.1 g 



CT Vitamin B-Comple> 



Ingredients 


] 




In 10,000 


Thiamine mononitrate" 


0 


733 


mg 


7 


33 g 


Riboflavin 0 


0 


733 


mg 


7 


33 g 


Pyridoxine hydrochloride 


0 


333 


mg 


3 


33 g 


Calcium pantothenate" 


0 


4 


mg 


• 4 


g 


Nicotinamide 


5 




mg 


50 


g 


Milk sugar (powder) 


75 


2 


mg 


752 


,g 


Starch 


21 


9 


mg 


219 


g 


Talc 


20 




mg 


200 


g 


Stearic acid (powder) 


0 


701 


mg 


7 


01 g 


Weight of granulation 








1250 


S 



4.5. 



Direct Compression Method 

CT Ascorbic Acid USP, 250 mg 



Ingredients 



In each 



Ascorbic Acid USP (Merck, fine 

crystals) 255 mg 

Microcrystalline cellulose" 159 mg 

Stearic acid 9 mg 

Colloidal silica 6 2 mg 

Weight of granulation 



Blend all ingredients in a suitable blender. Compress using Ke-in. 
standard concave punch. 10 tablets should weigh 4.25 g (courtesy, 
FMG). ■ ' 

Breath Freshener Tablets 



Ingredients 


In each 


In 10,000 


Wintergreen oil 


0 


6 mg 


6 


g 


Menthol 


0 




8 


5 it 


Peppermint oil 


0 


3 mg 


3 




Silica gel (Syloid 244") 


1 


mg 


10 




Sodium saccharin 


0 


3 mg 


3 


}g 


Sodium bicarbonate 


14 




140 


g 


Mannitol USP (granular) 


180 


9 r mS 


1809 


5g 


Calcium stearate 


2 




20 


g 


"Davison Chem. 

Mix the flavor oils and menthol unt 
Add the remaining ingredients. Bier 
bevel-edge punch to a thickness of 3.1 


1 liquid 


urtesy, Atla 




ica gel. 



Chewable Antacid Tablets 



Ingredients 



In each In 10,000 



Aluminum hydroxide and 

Magnesium carbonate, co 
Mannitol USP (granular) 
Microcrystalline cellulose'' 
Corn starch 
Calcium stearate 
Flavor 



325 mg 


3250 g 


675 mg 


6750 g 


75 mg 


750 g 


30 mg 


300 g 


22 mg 


220 g 


qs 


qs 



" Reheis F-MA-11. 

Blend all ingredients in a suitable blender, 
flat-face bevel-edge punch (courtesy, Atlas), 



Chewable Multivitai 



Mix all the ingredients thoroughly. Compress into slugs. Grind 
md screen to 14-16-mesh granules. Recompress into tablets, using 
* %2-in. concave punch. 10 tablets should weigh 1.3 g. 



" Includes 10% in excess of claim. 

Mix all the ingredients thoroughly. Compress into slugs. Grind 
and screen to 14-16-mesh granules. Recompress into tablets, using a 
H-inch concave punch. 10 tablets should weigh 1.25 g. 

Sufficient tartaric acid should be used in these tablets to adjust the 



Ingredients 


In each 


In 10,000 


Vitamin A USP (dry, 






stabilized form) 


5000 USP units 


50 million units 


Vitamin D (dry, 




stabilized form) 


400 USP units 


4 million units 


Ascorbic Acid USP 


60 . 0 mg 


600 g 


Thiamine Hydro- 




chloride USP 


1 mg 


10 g 


Riboflavin USP 




15 g 


Pyridoxine Hydro- 




chloride USP 


1 mg 


10 g 


Cyanocobalamin 




USP 


2 „g 


20 mg 


Calcium Panto- 


thenate USP 


3 mg 


30 g 


Niacinamide USP 


10 mg 


100 g 


Mannitol USP 






(granular) 


236.2 mg 


2362 g 


Corn starch 


16.6 mg 


166 g 


Sodium Saccharin 




NF 


1.1 mg 


11 g 


Magnesium stearate 




66 g 


Talc USP 


10 mg 
qs 


100 g 


Flavor 


qs 



Blend all ingredients in a suitable blender. Compress using Js-in. 
flat-face bevel-edge punch (courtesy, Atlas). 

CT Ferrous Sulfate 
Ingredients In each In 7000 



Ferrous Sulfate USP (crystal- 
line) 

Talc 

Sterotex 

Weight of granulation 



2275 g 
0.975 g 
1.95 g 



Grind to 12 14-mesh, lubricate, and compress. Coat immediately 
to avoid oxidation to the ferric state with 0.410 gr of tolu balsam 
(dissolved in alcohol) and 0.060 gr of salol and chalk. Use a deep 
concave 'i^z-in. punch. 10 tablets should weigh 3.25 g. 





In each, 


In 7000, 


Ingredients 


g 


g 


Methenamine (12- to 14-mesh crystals) 


0.325 


2275 


Weight of granulation 




2275 


Compress directly, using n Ku-in. punch. 


0 tablets sh 


mid weigh 


3.25 R. 






CT Phenobarbital USP, 


30 mg 





Ingredients 

Phenobarbital 
Microcrystalline cellulose" 
Spray-dried lactose 
Colloidal silica 6 
Stearic acid 

Weight of granulation 





In 10,000 


30.59 mg 


305 . 9 g 


30.59 mg 


305.9 g 


69 . 16 mg 


691.6 g 


1 . 33 mg 


13.3 g 


1 . 33 mg 


13.3 g 




1330 g 



« Avicel-PH-101. 
&QUSOF-22. 

•I ■ 'talib:c «•< 1 1 III r i • Add s| ■ i\ :inr I Ian e(l bl.ari blna .' ;rl i 

the stearic acid and colloidal siliea: blend to obtain homogeneous mix- 
ture. Compress using i^s-in. shallow concave punch. 10 tablets 

should weigh 1.33 g (courtesy, FMC). 



